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1. Consider the following deision problem (formulated as a language):

ENTAILMENT: the set of pairs 〈S, c〉 where S is a �nite set of lauses and
c ∈ Hb(S) an atom suh that S |= c.Show that ENTAILMENT is coNP-omplete.2. Prove the following properties for normal programs.(a) For a program P and an interpretation M ⊆ Hb(P ),

M |= P ⇐⇒ M |= PM .(b) For any programs P and Q suh that P ⊆ Q, SE(Q) ⊆ SE(P ).() For a program P and a rule r ∈ P ,
SE(P \ {r}) ⊆ SE(P )

⇐⇒ ∀〈N, M〉 ∈ SE(P \ {r}): M |= r and N |= {r}M .3. A number of program transformations have been proposed in the litera-ture. Some of them preserve strong equivalene. Prove that this is the asefor the following priniples of rule deletion desribed in terms of strongequivalene. You may onsider the lass of normal programs for simpliity.TAUT: {a← B,∼C. } ≡s ∅ (a ∈ B)CONTRA: {a← B,∼C. } ≡s ∅ (B ∩ C 6= ∅)RED−: {a← B,∼C. c. } ≡s {c. } (c ∈ C)NONMIN: {a← B1,∼C1. a← B2,∼C2. } (B1 ⊆ B2 and
≡s {a← B1,∼C1. } C1 ⊆ C2)In whih sense are these results appliable to normal programs?4. Reall our formalization of o�ee orders as an smodels program P :

{Coffee, Tea, Cookie, Cake, Cognac}.
{Cream, Sugar} ← Coffee.
Cognac← Coffee.
{Milk, Lemon, Sugar} ← Tea.
Mess← Milk, Lemon.
Happy← 1 {Cookie, Cake, Cognac}.
Broke← 6 [Coffee = 1, Tea = 1, Cookie = 1, Cake = 2, Cognac = 4].
OK← Happy,∼Broke,∼Mess.
f ← ∼OK,∼f.Study the e�et of dropping an individual rule r from this program by �nd-ing potential ounter examples to P ≡ P \ {r}, e.g., using the translation

EQT(P, P \ {r}). Is some of the rules redundant in this sense?


